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BRE, §X—R, B8EA K. BAMEARR K, 1542 36 BEWEARRIIBENRITAR, TE
FIT B R BARNE-FLL(HE) REM D (Masson) = BREMR K RIFF4LIRGR
ENTRE, BERERRMIEELSA) A RIS EMEXERBRARE(HA). B
MEZEWN) . 1 BFREREHR(PIING FIVERRE(COL-IV) 537K F; Western blot-
ting AR MK BATALR P IFERABI(HSCs) EHWHEXER o-FEAAER(a-SMA) FE
EKEF B1(TGF-B1), LUK EMT HRAFEE B E-3534%F B (E-cadherin) « N-$535 & B (N-
cadherin)  JE¥FE B (Vimentin) . B RE F(Snail) FRiAKF,

(455 SRR AMLL, 2E % 36 BB, 10.0 mgkg™ ILHHES FH4H . K B AE YRR
(P<0.05), FFBEREILIN(P<0.05), RMIBRBERE R SWHBRMEASHARRTFHARATNL
RER MR, FFRRARRLIFTE. T, FY, KRFARRFET LRSS BEmRY
B s S INTmEAT EF+H(P < 0.05) o ELISA F1 Western blotting £55R 2 7R: 5.0, 10.0 mg-kg™
0 B BR SM4E HAL LN. PUINP. COL-IV 43 3 7K S 3R 3 BR 4B FN 2.5 mg-kg™ TT e B4 4 4R 12 0
(P<0.05); SXERAMLL, FEMFNELHARFHLET o-SMA. TGF-L EBARIAY EFH
(P <0.05), E-cadherin & A FRIAKF TBE(P < 0.05) , M N-cadherin, Vimentin, Snail ZiA7KF
FE(P <0.05)0
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Effects of sodium arsenite on liver fibrosis and expression of epithelial-mesenchymal transfor-
mation-related proteins in SD rats DIAO Heng, FAN Lili, RUAN Wenli, XU Huifen, SONG Qian,
HE Rui, WANG Dapeng (Department of Toxicology, School of Public Health/Key Laboratory of En-
vironmental Pollution Monitoring and Disease Control, Ministry of Education, Guizhou Medical
University, Guiyang, Guizhou 550025, China)

Abstract:

[Background] Long-term exposure to sodium arsenite leads to its accumulation in the liver and
liver injury as a result. Previous studies showed that mesenchymal cells play an important role in
hepatic fibrosis, and epithelial-mesenchymal transformation (EMT) is considered to be a main
source of mesenchymal cells.

[Objective] To investigate the effects of sodium arsenite at different doses on liver fibrosis and
EMT-related protein expressions in SD rats.

[Methods] Twenty-four healthy weaned SD rats, half male and half female, were randomly divided
into four groups according to body weight, with 6 rats in each group. The four groups were control
group (gavage with 10.0 mL-kg™ physiological saline), 2.5 mg-kg™ sodium arsenite group,
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5.0 mg-kg™" sodium arsenite group, and 10.0 mg-kg™" sodium arsenite group. All rats were gavaged 6 d per week for 36 weeks and
weighed once a week, the serum and liver tissues of rats were collected and weighed, then the organ coefficient was calculated. Hema-
toxylin-eosin staining and Masson's trichrome staining were used to determine the pathological changes of hepatic fibrosis in rats. The
serum secretion levels of hyaluronic acid (HA), laminin (LN), procollagen Il N-terminal propeptide (PIIINP), and collagen IV (COL-1V) in
rats were detected by enzyme-linked immunosorbent assay (ELISA). The protein expressions of HSCs activation-related proteins, such as
a-smooth muscle actin (a-SMA) and transforming growth factor-B1 (TGF-B1), as well as EMT-related markers, such as E-cadherin, N-cad-
herin, Vimentin, and Snail, were detected by Western blotting.

Compared with the control group, the 10.0 mg-kg™* sodium arsenite group showed decreased body weight (P < 0.05) and increased
liver coefficient (P < 0.05) of female and male rats. The pathological staining showed that, compared with the control group, a large number
of inflammatory cells were observed in liver tissue of rats exposed to sodium arsenite, liver parenchymal cells were also liquefied, necrot-
ic, and denatured, and the collagen positive staining area of liver tissue showed an upward trend along with the increase of arsenic exposure
dose (P <0.05). The results of ELISA and Western blotting showed that the serum secretion levels of HA, LN, PIIINP, and COL-IV in the 5.0
and 10.0 mg-kg™ sodium arsenite groups were higher than those in the control group and the 2.5 mg-kg™ sodium arsenite group
(P<0.05). Compared with the control group, the expressions of a-SMA and TGF-B1 proteins in liver tissue were increased in each sodium
arsenite exposure group (P < 0.05), the expression levels of E-cadherin protein were decreased (P <0.05), and the expression levels of N-

cadherin, Vimentin, and Snail were increased (P < 0.05).

Sodium arsenite exposure can induce HSCs activation and liver fibrosis injury in SD rats, resulting in increased extracellular
matrix secretion levels, accompanied by EMT in liver tissue, suggesting that EMT is closely related to the process of liver fibrosis caused

by arsenic.

arsenic; hepatic fibrosis; hepatic stellate cell; extracellular matrix; epithelial mesenchymal transformation

B8 (arsenic, As) @— M ZFEETBARAAPHE
ETREEY, BB AERIAHNEN 22—, D AE
ViS5 Ty, ERTHEEERA, @I ELE.
I 0% 38 25 3& 2 N AR, ETA A E AR TR
BEAARSEY, Mo EARZSREARPREHS
RARE, FFiE RN EETF, ARIMNAR
KRB, KIHMEZEZEHETHFRERER, NS
FFRERZE, WIATThEE R & FTRRR. RFEF4EfL. FTRE (L
BEERE", EhFFAEMERRENFTEL. iR
B ES B 1H B B BT BE, BRIt R FNPE MR AT £F e (b &
E2BaifhaE R EERES,

AL NEIFZEBEFFEN— N ERRIEEE
T2, BT 2R (hepatic stellate cells, HSCs)
BA & & 16 F0 4 B 5 B R (extracellular matrix, ECM) i
FEmARY, MRt 2 B R R BA B 7 A 4HRE 5 AT AT 4
&% % BEYINEX, ML K-8 Rt (epithelial
mesenchymal transformation, EMT) 2Bl 7t R 4ARE R &
ERRZ s EMT BTERLERIER G T, LR
KRB EH2. REBRE RN, HEBRHER
WA LB ARARE E-15%45%8 B (E-cadherin) FRi&® /D,
e BAEARE N-£5%855 B (N-cadherin) 52 & H
(Vimentin) FRIXBA R EF, 3B emMT, FFAE A &8 LEHA
HSCs. AT4HAE. ABE R EF IR N EBER
KB RATEFEAN, S5FFECERERE", It
G R RARIRAIA R IR A I, ToH/L AR5 & B S HSCs
Lx-2 #—F 751, MM ecm 933" [BTEFREAT

FEMRHBIIED, EMT BXEQRAS A 4UR
XHEBEAEHEAIRE, SHRETBIARREHSE
B2 sD KRIRE, RiT iz d B P AR T E LR
EMT X ERMNRAT, ARBAFAECRHBEHIT
PP aIR AT RERY 0 F T FEE <o

LR ER FA( L4k 41, Sigma, 2EH), —HXK., B,
ZRPE(DWA, EXRIIARUIBRAR, FE), =
1 I B B2 ( bicinchoninic acid, BCA) & B & B NIE 11 71
. sx T IR E MR- A IGE IR B R B K (sodium
dodecyl sulfate-polyacrylamide gel electrophoresis, SDS-
PAGE) EH E & HR( L BE = REMR AR,
FE), B R IE B R B BB K (polyacrylamide gel elec-
trophoresis, PAGE) SRR RIRFIF AT & ( L4
MEARIZBRAE, RE), RITAR o-FBHANLED
% H(a-smooth muscle actin, a-SMA) % 52 BZ #7114 ( Ab-
cam, & [FH) ,, /NEIM KB ELEKEF g1(transform-
ing growth factor-p1, TGF-p1) Z = EiiA( L BZE XN E
NE, BE), BIL AR Vimentin F11& (Cell Signaling
Technology, 2 [H), RIT KR B-ALEHE A (B-actin) i1
&, BITKR E-cadherin. BITA R N-cadherin. 31
K BEHEERE F(Snail) iR HIRZ & WEEIRIC
WFENE 6. BRI EUYBFICULFERR
IgG( Proteintech, E£[EF) , BR_H JIHIR. 1EmE{LF
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& (enhanced chemiluminescence, ECL) IR BB E
B #1508 @(Milipore, EE) , B EX %2 5% T M i1 38 (en-
zyme-linked immunosorbent assay, ELISA) #2301 1| &
(LBMEREYREZEBRELARE, PE), FIMEHEH.
I AFG-R LI (hematoxylin-eosin, HE) REBIRFI&. 5
M(Masson) ZBREIXTIE. BMITERRE LS
R, —RPESERGHRE-ITR 20 RAHBR
(tris-buffered saline-Tween-20, TBS-T) (It R EREEHR
FERRE, FE). ChemiDoc™ &R B & & 4t ( Bio-
Rad, 3£[E), Multiskan GO £ /R KESHR{X (Thermo, 3
&) , RM2235 FEREAIAH( Leica, FE[E]) ; EG1150H
MAAEEIERA(ZRMINERABFERAR,
=) , B 80i L EHER(_LBRBRNEFBIRAE], FE)
1.2 oD ERES

BB ERAIETH, sD KER 24 R, {KE(100£10) g,
MHERFE, WFITKEEMEARABRAE, 1 E
F&IES [SCXK(IT) 2015-0001]0 A R AFF T SRMERIA
FEpY R0, WRIIES [SYXK(FS) 2018-0001], i&
M MERFE 1 BEREND A 4 48, 548 6 R IRIEIRE
ARTEARA R G BT R (L5F 10 mL-kg " A IBEL
7K) .\ 2.5 mg-kg ™ ILFHRERSHLE. 5.0 mg-kg™ TARERSHZE.
10.0 mg-kg™ WHHERTNAE, E B IR, 8 RK—IR, — AN
R, 455 36 A LKHABIPM B KREREASIMENR
(ZERRE 22~24 °C, iEE N 60%~70%, BR T ENRN
12 h BRRE) 5 EEF, BEIK, BERAERE,
ALBREFZTNERKEDYCEEFEZASME
(No0.1800233) , LI IR ST CIEFE K,
1.3 KEMFERMF. FFHERARE

LI HABI MR s — R 1B, SRAME—R. 3
BERG, INAKEES, FEREREST 0.9%( B2
0 B K B EE Z IR 1T RRER, SE R AETURE SR M B O AT
BExfEEm, MEIZE D BFAR, FEHI+BER
AR XA 4%(FR0H) ZRFRBREEHE
M, HRFAA[RE T EE. THAEE, -80 °C /EK
FERE, URFFIERIEFENERA Western blotting #23,
M A O FE 6 cm, 3000 r-min™ B0y 10 min, UEE
M;5F-80 °C /R KFEREFLF ELISA HBXISTRIEN,
1.4 KEAFEREFMER

Bl ENAELREZERN K. AIEEEG, RAYA
NIHITARYTIA (5 um) o BYIF AT ZREPAEE,
CERRRERKE, B HE F] Masson 8, &G AF
MEWRIE, RFEXFEME TR, BBRHHT
SRIB D Mo Masson REYIFENXFEERE FTBTE

BELREEGHF A Image) 1.8.0 BB DT RFFHIT
BA(N17) mRTEALETMIRNE, KT (=6
¥R 2s) BEAIEEY 5 NI (117), itEZFIE4A
ABRIFARARRLT LR EEERIIE, RMRAT
HARAHNRITEIRE,
1.5 ELISA EIA BR B FFEF 48 (K AE X IBAR

KR INE &2 IR ELISA I 2R BB PRy
B, KM EcM EE 5315 BA B ER (hyaluronic acid, HA)
BAEEZEH(laminin, LN) « 1l B 51K R & & imAK (pro-
collagen III N-terminal propeptide, PIIINP) #11V &Y i R
(collagen IV, COL-IV) BY 53 347K o
1.6 Western blotting ;&1 A B FF4H4R HSCs SE1L.
EMT HlHXEBRIE

FREX 200 mg AFAEZE 4R, BI85, AN 1.2 mL 7S
TUE G AR AR A DT | AL KR BB I, AR
FERBRAUFEALAR T IZM FREIREEBRE
1.5 mLEP B, B0 F4E 6 cm, 12000 rmin™ 4 °C &
15 min BXEBRBE 1.5mLEP &, BIRFAELRE
=

XA BCA ZEERERFEHITES, RINNEE
B0 5xSDS-PAGE & B _EA# 48 R IR 10 min
T, @R ENEEERHITEK EEEBRE
BR-ZHIHFEERE L BREETE 7%FMEEEEM
IXTBS-THRIEHF 2 h, AN MABEEN — o
SMA(1:2000). TGF-B1(1:500). E-cadherin(1:2000) .
N-cadherin(1:1500) . Vimentin(1:2000) . Snail(1:500)
# B-actin(1:2000), 4 °C B T &. X H 1xTBS-T %
# 3%, 8K 12 min, I 1:2000 IR T S EE IR
B3, EBEE 2 h, 1xTBS-T 3% 3 X, 8K 12 mino

XA ECLRARNAFIHITEB RN, ERAE
REE RS Image ) 1.8.0 D MEREH FINE
EE. XAEREEMNARSEB(B-actin) N FIHIHE
E b {ERREBNENREKE,
1.7 HitFDHh

I EIEIY LAx + s TTE KK SPSS 24.0
REBITRITED N, ZABLBRRBEREZELESD
#7(One-way ANOVA) , #—H LHiBIFIRLL IR, /5 ETTik
F3 33 Bonferroni 1234, 75 & A 351%E F§ Tamhane's T2
WIS, HISIKHE 0=0.05,

2 4
21 AEREHESAKBAERERFRERE
53tEAMEL, 25 5$ 36 AR, 5.0 mgkg™ I
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PRER SN AH M KRR EPEMR(P<0.05); SITIRA, 35 5 36 [ERY, SXIER4A. 2.5 mg-kg " M 5.0mg-kg™
2.5 mg-kg™ # 5.0 mg-kg" IWHRESShZEAALL, REE 36 IARESSAZAFALL, 10.0 mg-kg™ THHESSAZA I A R ATARE
JE B, 10.0 mg-kg™ I F5 B8 5 £ 7 14 K R K E BR R EESMAFAERI EFH(P<0.05) ; S3FHRZEF] 2.5 mg-kg™
(P<0.05); SXTRBLAMALL, REE 36 AR, 10.0 mg-kg™  ILFRERFNZAAELL, 10.0 mg-kg™ ILFRELSRZA IE 14 A AT
TR TNLA M KRR ERRE(P<0.05); FH5E 18 A  HERFULIN(P<0.05); HRFZILHRMFFZAHAM MK
BY, 2.5 mg-kg ™\ 5.0 mg-kg™\ 10.0 mg-kg™ L BREL FH4H BT EENAFREARHSRAMEL, ZRTHITE
M. A RAEES TSI FEN(P>0.05), &K1, EX(P>0.05), W& 2

xR 1 THERARENKBEENTM (n=3, xt5)
Table 1 Effects on body weight of rats after exposure to NaAsO, (n=3, X  s)
EB{U(Unit): g

a3 : i3k : e
AT E18[ %36/ A 2T E18f %36/
¥ HRLH 131.044.58 487.3+15.50 621.743.51 132.3+4.04 292.7+11.68 355.36.11
2.5 mg-kg L FRER EH4R 127.3%1.53 483.349.29 609.7+10.02 135.0£2.00 293.746.43 348.7+8.74
5.0 mg-kg™ TWRHERFRZA 134.745.51 484.316.51 599.716.11° 127.743.06 292.746.03 343.7+7.02
10.0 mg-kg ™" TLRHERSNLE 133.3¢1.53 489.31.53 579.741.53" 132.34.16 285.319.61 334.33.06°
F 2.12 2.08 24.89 2.37 0.58 5.45
P 0.16 0.18 <0.01 0.15 0.64 <0.05
[ ) a: SXBRAMELL, P < 0.05; b: 5 2.5 mg-kg™ IRHERINEAIBLL, P < 0.05; ¢: 5 5.0 mg-kg™ LB FHLAMELL, P < 0.05,

R2 REE 36 ANTHBRMLSHARFRES LA 2.2 FEIREHPEH SO KBFFELRIENRT

N=A = X > —
s e o AR, XS HE REARET, W RAFARLHERER,
able ects on liver weight and liver organ coefficient in rats L g o g 5
after exposure to NaAsO, at the 36th week (n=3, x £ s) AN SR, AR ERRNHTITE, KB
a5 b [ KA. BBl =8, R R DA ST AR
' ERjg MERM ERe MERNG QU mpsmid s, SRETEER AR KA
XTER4E 14.43:0.52  2.32%0.07 7.55+0.22 2.13x0.09

N ST R4 V7o syl HEX =
25mgkg WHEASHA  14.13:0.16  2.32:0.04  7.70:024 2.20+0.07 RIS, BT SRR AR (IR SE, Rk, FEETFRETE
5.0 mg-kg TEAHERTAZE  14.16:0.10  2.36:0.01 7.73+0.33  2.250.05 L, BT AR E R AR/NEI, FFAEZREHES)Z
10.0 mg-kg TEAHERSHZE 14.96+0.33"™ 2.58+0.06™ 8.03+0.19 2.40+0.03" %EL, q;, 9&%? Hi]( BEEX E & é} é& 5)'71. %/D\ JZ;HT i % , g* é&
F 437 19.67 1.90 9.75

P <0.05 <0.01 0.21 <0.01 AZE IR, H 100 mg'kg_l TR TH4A R PR

[ ]a: S3EBAMLL, P<0.05; b 5 2.5 mg-kg™ T HREL FRE A LL, WE 1A,
P <0.05; c. 5 5.0 mg-kg™ IFHRERFAZAFELL, P < 0.05,

5.0 mg-kg* ILFRER FAZE 10.0 mg-kg TP RRER Sh4E 20
B T PR SR S [ e <
e R R B ; ,’(ﬂ\’ N abc
Ry P e [fnd 1 515
¥ e Uk s 5
4 ab
fed
3 10
=
i)
X 5
8
&
Z 9
R R
>§?§9} W ¥ &g‘%
S8 s
NS N
& & &
‘,’,@ 'Q@ Q@

[E] A: HE 2268, B: Masson 8, C: Masson ZrEBRELFLEREEINT K. B A PR EELFIENIRIET A, 45T kFris X MR, Eas LA
FERA4ET. B B P REFLFIIENIEIEA, BEFLFIENERENRFRLT 4, a: SXRAMLL, P<0.05; b: 5 2.5 mg-kg™ T FHER AL
#8Ek, P<0.05; ¢: 5 5.0 mg-kg ™ T ERESSRZEAAEL, P<0.05,

1 TSR ARFEFEFTURALSEESZTL

Figure 1 Pathological changes and histomorphological changes in rat liver after exposure to NaAsO,
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Masson ZBE R B, IR K R4 HES IR
M FFEE, FH/ N\ EEFD B M ST 28, AFAA LR 1T 158K E
KIAEHMALEE R, SRMAAXBHEERSHE
110, FFERAR A HES A FLM . FRER, tlji)dtzﬂaﬂﬁ“
A, I EmEE, TLEXABARERE
HIMBEERRAFHE G, ILE 1B,

EELERET, SXRAML, SREBHEHK

AT H R R R 4T £ PR 14 & & E AR PE 5T 2 898 N mE
HF S, 5.0, 10.0 mgkg™ I AHES $HLE AT FRLH
H#h0(P<0.05)0 MLE 1C,
2.3 TIHERMEASEABRMNE ecm BXER DK

53488 4AF 2.5 mgkg™ WHHES S4B 4B LL, 5.0.
10.0 mg-kg™ YZ A8 ER $H 20 K KR IM 75 HA. LN. PIIINP.
COL- IV iAK Y EF(P<0.05); 5 5.0 mg-kg™ I H&
B2 $M£H 4B Eb, 10.0 mg-kg™ T AR ES $H4H A BB M55 HAL
LN, COL-IVZ3 7Kg EF(P<0.05) 0 3K 30

®3 TfERSHEARMES ECMHEX
ERSMWKTE (n=6, xts)
Table 3 Secretion levels of ECM-related proteins in serum of rats
after exposure to NaAsO, (n=6, x * s)

B (Unit): pgL™

2831 HA LN PIIINP coL-IV
*FERLH 40.98+6.29  42.57+6.98 4.67+0.29  8.25+1.09
2.5 mg-kg ILFHEASAZE  45.36+7.23  46.63+9.43 5.71#0.92  9.53¢1.50
5.0 mg-kg PFRERSALE  71.1247.23" 72.46+9.47° 10.24+1.08" 16.58+1.99
10.0 mg-kg I FHERSH4E  88.38+9.67°™ 89.50+11.91°™ 12.55+2.97% 20.32+3.40°"
F 50.39 32.05 30.54 41.99
P <0.01 <0.01 <0.01 <0.01

[7£]1a: SHRAMLL, P<0.05; b: 5 2.5 mgkg™ WHELShLAAELL,
P<0.05; ¢. 5 5.0 mg-kg™ ILFESSHZEABLL, P<0.05,

2.4 TSRS EARBEFALR Hscs JELEXER

RET
SxtBRAMLL, SFREFNE2HARRAFALHERF o

SMA. TGF-B1 EH FIAY EF, WE 2A; HH 5.0.
10.0 mg-kg” FIEH a-SMA EBRIESF T 2.5 mgkg™
FIE2H(P<0.05), L& 2B; 10.0 mg-kg™ FIE4H TGF-B1
EAFREAS T 2.5. 5.0mg-kg™ FIE2H(P<0.05), TE 2C,
2.5 THERRSEARITAR eMT BXEETRETL

BT 2HARIFAELD E-cadherin EAFRIAK
IR F XF BB LA(P<0.05), M N-cadherin. Vimentin,
Snail FIAKFEISERLALY EFH(P<0.05); 5 2.5 mgkg™
TR SRR AL, 5.0 mg-kg™ ILFRER S 4H N-cadherin
ERFRIAEM(P<0.05); 5 5.0 mgkg™ WHRERHLAHE

Eb, 10.0 mg-kg™ I 74 BR $9 4B E-cadherin R 3A T P&

(P<0.05), M N-cadherin. Vimentin F3A M £ F(P<
0.05) o M3k 4o
& & P
& & &
&8
> 3 © &%\&

: > QF
Ter-51. (M .q
- ——_—

g
[=}

[=]

c 15 c
B £ 1.0
g 10 <
> N
b L os
3 05 =
° % % R ° % % 2
&@ow/ o o M@ gow o o @
& «i& *Q «i&
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GEIA: BAKER a-SMA. TGF-B1 F B-actin EEEHE; B: a-SMA E
HAEXNRIAE; C: TGF-p1 ERMENRIER, a: SXHERLAMLL, P<
0.05; b: 5 2.5 mg-kg™ WHRERFAZEAELL, P<0.05; c: 5 5.0 mg-kg™
TrhRERShARELE, P<0.050
B2 TSR ARFHALS HSCs SELEXER

FHEEREENRIA
Figure 2 Expression levels of HSCs activation-related proteins in
rat liver after exposure to NaAsO,

x4 UHERWRSEAERASR EMT HXEB
FiE(n=6, x+5s)
Table 4 Expression levels of EMT-related proteins in rat liver after
exposure to NaAsO, (n=6, x £ s)

B3 E-cadherin  N-cadherin  Vimentin Snail
Y HRLH 1.01#0.27  0.38:0.07  0.57+0.09  0.4810.11
2.5 mg-kg I FRES SH2H 0.59+0.13°  0.66+0.12°  0.73#0.12°  0.94%0.18°
5.0 mg-kg TUAHERTAZE  0.45:0.09° 0.89:0.15° 0.87:0.17°  0.98+0.24°
10.0 mg-kg EFHERSHZE  0.28+0.04 1.23%0.20°™ 1.25+0.14 1.11%0.22*°
F 116.54 97.64 68.21 28.72
P <0.01 <0.01 <0.05 <0.05

[5E1a: S3EBLAMLL, P<0.05; b: 5 2.5 mgkg™ ILHESSHZAELL,
P<0.05; c. 5 5.0 mg-kg™ IFRESSHZEABLL, P<0.05,

3 e

AR LJ\TIT,ZQF“]IEMQ%W"“E SD KR 36 A,
£ER A 10.0 mg-kg " FRLA A RIAEIRXTRA T,
MAFE RSN RAAS; RERBERETR, 5
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